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(54) Communication terminal

(57) A communication terminal including a terminal
interface (3) for communicating with a first facsimile ter-
minal (2) dedicated to using analog facsimile communi-
cations, an analog communication part (34) for control-
ling the analog facsimile communications of the terminal
interface, a storage part (36) for storing image data re-

ceived from the first facsimile terminal (2), and a network
interface part (31) for connecting to an IP network (1) and
transmitting the image data stored in the
storage part (36) to a second facsimile terminal (4) at a
transmission rate greater than the transmission rate of
the analog facsimile communication.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0001] A communication terminal having a communi-
cation function such as a facsimile transmission function.

2. Description of the Related Art

�[0002] The ITU- �T Recommendation T.�38 was estab-
lished in 1999 for conducting T.�30 packet signal commu-
nication in real time between facsimile terminals over a
packet network. The ITU-�T Recommendation T.�38 pro-
vides two advantages at the same time, namely, function
exchange and real time communication between facsim-
ile terminals via a public switched network and little cost
in communicating over a network.
�[0003] After the ITU-�T Recommendation T.�38 was es-
tablished, a technology, such as in Japanese Laid-�Open
Patent Application No.�2002-111952, has been proposed
for enabling real-�time communications between a net-
work terminal apparatus conforming to the ITU-�T Rec-
ommendation T.�38 and a conventional type facsimile ter-
minal.
�[0004] Japanese Laid-�Open Patent Application No.
2002-111952 discloses a network facsimile terminal that
can perform facsimile transmission even when the fac-
simile terminal of the opponent is not a network facsimile
terminal that is directly connectable to a packet network.
More specifically, the disclosed network facsimile termi-
nal adjusts the waiting time for receiving and transmitting
a signal to the opponent in accordance with the type of
the opponent’s facsimile terminal. For example, in a case
where the opponent’s facsimile terminal is a network fac-
simile terminal that conforms to the ITU-�T Recommen-
dation T.�38 and is directly connectable to a packet net-
work, the disclosed network facsimile terminal sets a first
waiting time. In a case where the opponent’s facsimile
terminal is a facsimile terminal that does not conform to
the ITU-�T Recommendation T. �38, the disclosed network
facsimile terminal sets a second waiting time which is
longer than the first waiting time.
�[0005] The network terminal conforming to the ITU-�T
Recommendation T.�38 (hereinafter referred to as "T.�38
terminal") includes an IAF (Internet Aware Fax) type net-
work terminal that is directly connectable to a network
and a GW (GateWay) type network terminal that transfers
data signals over a telephone network (e.g. public
switched telephone network, private line network) in real
time.
�[0006] In a case of communicating in a TCP (Trans-
mission Control Protocol) mode conforming to the ITU-
T Recommendation T. �38, the communication can be
achieved at a high speed.
�[0007] However, in a case where the receiving side is
a GW type T. �38 terminal connected to a G3 FAX, the G3

FAX of the receiving side is to perform communications
at a speed negotiated (handshake) according to the ITU-
T Recommendation T. �30. From the standpoint of a ter-
minal on the sending side (e.g. IAF type terminal), this
causes the amount of communication data that can be
processed in a single time unit (i.e. communication
throughput) to decrease.

SUMMARY OF THE INVENTION

�[0008] The present invention may provide a commu-
nication terminal that substantially obviates one or more
of the problems caused by the limitations and disadvan-
tages of the related art.
�[0009] Features and advantages of the present inven-
tion are set forth in the description which follows, and in
part will become apparent from the description and the
accompanying drawings, or may be learned by practice
of the invention according to the teachings provided in
the description. Objects as well as other features and
advantages of the present invention will be realized and
attained by communication terminal particularly pointed
out in the specification in such full, clear, concise, and
exact terms as to enable a person having ordinary skill
in the art to practice the invention.
�[0010] To achieve these and other advantages and in
accordance with the purpose of the invention, as embod-
ied and broadly described herein, an embodiment of the
invention provides a communication terminal including a
terminal interface for communicating with a first facsimile
terminal dedicated to using analog facsimile communi-
cations; an analog communication part for controlling the
analog facsimile communications of the terminal inter-
face; a storage part for storing image data received from
the first facsimile terminal; and a network interface part
for connecting to an IP network and transmitting the im-
age data stored in the storage part to a second facsimile
terminal at a transmission rate greater than the transmis-
sion rate of the analog facsimile communications.
�[0011] In the communication terminal according to an
embodiment of the present invention, the image data may
be transmitted to the second facsimile terminal via a pub-
lic switched telephone network when the storage space
of the storage part is less than a predetermined value.
�[0012] Furthermore, another embodiment of the
present invention provides a communication terminal in-
cluding a terminal interface for communicating with a first
facsimile terminal dedicated to using analog facsimile
communications; a network interface part for connecting
to an IP network and receiving image data transmitted
from a second facsimile terminal at a transmission rate
greater than the transmission rate of the analog facsimile
communication; a storage part for storing the image data
received from the second facsimile terminal; and an an-
alog communication part for transmitting the image data
stored in the storage part to the first facsimile terminal
by using the analog facsimile communications.
�[0013] Accordingly, with the communication terminal
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according to one of the above- �described embodiments
of the present invention, the throughput between termi-
nals compatible to high speed communications (e.g.
communications conforming to ITU-�T Recommendation
T. �38) can be improved.
�[0014] Furthermore, with the communication terminal
according to one of the above- �described embodiments
of the present invention, errors can be prevented from
occurring when storing image data in a storage part dur-
ing an operation of transmitting image data to an oppo-
nent apparatus via a public switched telephone network
(PSTN) in a case where the storage space of the storage
part is less than a predetermined value.
�[0015] Other objects and further features of the present
invention will be apparent from the following detailed de-
scription when read in conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0016]

Fig. �1 is a schematic diagram showing an exemplary
configuration of a network facsimile system including
a communication terminal according to an embodi-
ment of the present invention;
Fig. �2 is a schematic diagram showing an exemplary
configuration of an IAF according to an embodiment
of the present invention;
Fig. �3 is a flowchart showing the communication
steps in a case of transmitting image data from a G3
FAX to an IAF according to an embodiment of the
present invention;
Fig. �4 is a flowchart showing the communication
steps in a case of transmitting image data from an
IAF 2 to a G3 FAX according to an embodiment of
the present invention;
Fig. �5 is a schematic diagram showing an exemplary
configuration of a network facsimile system including
a communication terminal according to another em-
bodiment of the present invention; and
Fig. �6 is a flowchart showing the communication
steps in a case of transmitting image data from a G3
FAX to another G3 FAX according to another em-
bodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

�[0017] In the following, embodiments of the present
invention are described with reference to Figs.�1-6.
�[0018] Fig. �1 is a schematic diagram showing an ex-
emplary configuration of a network facsimile system ac-
cording to an embodiment of the present invention.
�[0019] The network facsimile system includes, for ex-
ample, an IAF (Internet Aware Facsimile) 2 connected
to an IP (Internet Protocol) network 1, a T.�38 terminal 3,
and a G3 FAX 4 connected to the T.�38 terminal.

�[0020] The IP network 1 is a logical network of a net-
work layer in TCP/IP (Transmission Control Protocol/�In-
ternet Protocol).
�[0021] The IAF 2 in this embodiment is a network fac-
simile terminal being directly connectable to a packet net-
work (for example, IP network 1) and conforming to the
ITU- �T Recommendation T.�38. The IAF 2 communicates
with an opponent apparatus via the IP network 1 in real-
time.
�[0022] The opponent apparatus communicating with
the IAF 2 in real- �time includes, for example, an IAF type
network facsimile terminal, which is directly connectable
to a packet network and conforms to the ITU-�T Recom-
mendation T.�38, and a GW type network facsimile termi-
nal conforming to the ITU- �T Recommendation T.�38.
�[0023] Fig. �2 is a schematic diagram showing an ex-
emplary configuration of the IAF 2 according to an em-
bodiment of the present invention.
�[0024] The IAF 2 includes, for example, a system con-
trol part 21, a ROM 22, a RAM 23, a reception buffer
memory 24, a scanner 25, a plotter 26, and a LAN con-
troller 27.
�[0025] The system control part 21 in this embodiment
is a microcomputer which uses the RAM 23 as its work
space for controlling various parts of IAF 2 in accordance
with a control program that is stored in ROM 2.
�[0026] The ROM 22 is a read only memory storing a
control program that enables the system control part 21
to control various parts of the IAF 2.
�[0027] The RAM 23 is a random access memory used
as the work space of the system control part 21.
�[0028] The reception buffer memory 24 is a memory
that buffers received data until the processing of the data
is completed.
�[0029] The scanner 25 is for obtaining data (e.g. image
data, text data) by reading an image of a document at a
predetermined linear reading density (e.g. 3.85
lines/mm, 7.7 lines/mm, 15.4 lines/mm).
�[0030] The plotter 26 is for outputting, for example, im-
age data received from another facsimile terminal to a
medium in accordance with the predetermined linear
density and/or outputting text data read by the scanner
25 in accordance with the linear density (copy operation).
�[0031] The LAN controller 27, which is connected to
the IP network 1, decodes data received from the IP net-
work 1 and encodes data to be transmitted to the IP net-
work 1 by using a LAN protocol. The LAN controller 27
also buffers transmission frames and reception frames
and allows the CPU 32 to conduct real-�time facsimile
communications in the LAN protocol based on the ITU-
T Recommendation T. �38.
�[0032] In Fig. �1, the T. �38 terminal 3 is a GW type ter-
minal conforming to the ITU-�T Recommendation T.�38.
The T. �38 terminal 3 is a terminal adapter type connect-
able to the G3 FAX 4 via a dedicated telephone line.
�[0033] As shown in Fig. �1, the T. �38 terminal 3 includes
a NIC (Network Interface Card) 31, a CPU 32, a memory
33, an NCU (Network Control Unit) 34, a FAX modem
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35, and a HDD (Hard Disk Drive) 36.
�[0034] The NIC 31, which is connected to the IP net-
work 1, decodes data received from the IP network 1
and/or encodes data to be transmitted to the IP network
1 by using the LAN protocol. The NIC 31 also buffers
transmission frames and reception frames and allows
the CPU 32 to conduct real-�time facsimile communica-
tions in the LAN protocol based on the ITU-�T Recom-
mendation T.�38.
�[0035] The CPU 32 is a central processing unit which
uses a RAM in the memory 33 as its work space for con-
trolling various parts of the T.�38 terminal 3 in accordance
with a control program that is stored in a ROM in the
memory 33.
�[0036] The memory 33 includes various memory de-
vices, for example, a ROM, a RAM, and a reception buffer
memory. The reception buffer memory is a memory that
buffers received data until the processing of the data is
completed.
�[0037] The NCU 34 is a network controlling apparatus
that controls a telephone line for calling up (connecting)
or hanging up the telephone.
�[0038] The FAX modem 35 in this embodiment is a G3
facsimile modem. The FAX modem 35 modulates data
to be transmitted through a connected telephone line (tel-
ephone network) and demodulates signals received from
the telephone network via the NCU 34. The FAX modem
35 also transmits DTMF (Dial Tone Multi Frequency) sig-
nals. Furthermore, the FAX modem 35 also has a network
controlling function for controlling connections with the
communication lines (telephone lines).
�[0039] The HDD 36 is a large capacity storage appa-
ratus for recording (writing) and reading data to and from
a disk rotating at high speed.
�[0040] The G3 FAX 4 in this embodiment is a facsimile
terminal dedicated to an analog telephone line conform-
ing to the G3 standard. The G3 FAX 4 is connected to,
for example, a PSTN (Public Switched Telephone Net-
work). The G3 standard is one of the facsimile transmis-
sion standards recommended by the ITU. The G3 stand-
ard, which is used for communications on an analog tel-
ephone line, is able to transmit data at a maximum rate
of 9600 bps.
�[0041] Next, the communication steps for conducting
communication of image data in a network facsimile sys-
tem according to an embodiment of the present invention
are described.
�[0042] First, an embodiment of an operation of trans-
mitting image data from the G3 FAX 4 to the IAF 2 is
described. Fig. �3 is a flowchart showing the communica-
tion steps in a case of transmitting image data from the
G3 FAX 4 to the IAF 2 according to an embodiment of
the present invention.
�[0043] The T. �38 terminal 3 determines (detects)
whether the G3 FAX is in an off-�hook state (i.e. calling
up state) (Step S11).
�[0044] The T.�38 terminal 3 determines that the G3 FAX
4 is in an not in an off-�hook state when the T. �38 terminal

3 detects no calling from the G3 FAX 4 to an opponent
terminal (No in Step S11), and continues to determine
the state of the G3 FAX 4.
�[0045] The T.�38 terminal 3 determines that the G3 FAX
4 is in an off- �hook state when the T.�38 terminal 3 detects
the G3 FAX 4 calling the opponent terminal (YES in Step
S11).
�[0046] Then, in response to the calling of the G3 FAX
4, the T. �38 terminal 3 conducts a dial signal detection
process for detecting a dial signal�(s) from the G3 FAX 4
(calling source) (Step S12).
�[0047] Then, the T. �38 terminal 3 communicates with
the G3 FAX 4 by using G3 facsimile communications in
accordance with the G3 standards, to thereby receive
image data from the G3 FAX 4 (Step S13).
�[0048] Upon receiving the image data, the T. �38 termi-
nal 3 records the received image data in the HDD 36
(Step S14). After the G3 facsimile communication is com-
pleted, the T. �38 terminal 3 calls up the opponent terminal
(transmission destination, in this example, IAF 2) which
is to receive the image data (Step S15) transmitted from
the G3 FAX 4.
�[0049] The T.�38 terminal 3 determines whether the op-
ponent terminal is in a busy state, in other words, whether
the opponent terminal is in a state of receiving other im-
age data (Step S16).
�[0050] In a case where the opponent terminal is in a
busy state (unable to receive the image data) (Yes in
Step S16), the T.�38 terminal 3 continues to repeat Step
S15.
�[0051] In a case where the opponent terminal is not in
a busy state (able to receive the image data) (No in Step
S16), the T.�38 terminal 3 reads out the image data stored
in the HDD 36 and transmits the image data to the op-
ponent terminal by using a high speed TCP transmission
method conforming to the ITU-�T recommendation T.�38
(Step S17). In other words, the image data are transmit-
ted to the opponent terminal by T. �38 communication (fac-
simile communication conforming to ITU-�T Recommen-
dation T.�38).
�[0052] Accordingly, the T. �38 terminal 3 executes the
operation of transmitting data from the G3 FAX 4 by re-
sponding to the call of the G3 FAX4, receiving image
data by communicating with the G3 FAX 4, storing the
image data in the HDD 36, calling the opponent terminal,
and transmitting the image data by T. �38 communications.
�[0053] Since high speed communications can be
achieved between the T. �38 terminal 3 and the opponent
terminal (e.g. IAF 2 and/or another terminal having the
same configuration as the T.�38 terminal 3), the through-
put among the terminals can be improved.
�[0054] Next, a case of transmitting image data from
the IAF 2 to the G3 FAX 4 is described with reference to
Fig. �4. Fig. �4 is a flowchart showing the communication
steps in a case of transmitting image data from the IAF
2 to the G3 FAX 4 according to an embodiment of the
present invention.
�[0055] The T. �38 terminal 3 determines (detects)
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whether there are any incoming transmissions using T.
38 communication from the IAF 2 (Step S21).
�[0056] In a case where the T.�38 terminal 3 detects no
incoming transmission using T. �38 communication from
the IAF 2 (No in Step S21), the T.�38 terminal 3 continues
the determination.
�[0057] In a case where the T.�38 terminal 3 detects an
incoming transmission using T. �38 communication from
the IAF 2 (i.e. a case where the IAF 2 (transmission
source) is calling the G3 FAX4) (Yes in Step S22), the
T. �38 terminal 3 responds to the call of the IAF 2 (trans-
mission source) and receives image data transmitted
from the IAF 2 by using T.�38 communications. That is,
the image data are transmitted by using a high speed
TCP transmission method conforming to the ITU-�T Rec-
ommendation T.�38 (Step S22).
�[0058] The T.�38 terminal 3 records (stores) the re-
ceived image data in the HDD 36 (Step S23).
�[0059] After receiving the image data, the T. �38 terminal
3 calls up the opponent terminal (in this example, G3
FAX 4) which is to receive the image data (Step S24).
�[0060] - The T. �38 terminal 3 determines whether the
G3 FAX 4 is in a communicating state, in other words,
whether the G3 FAX 4 is in a state of receiving other
image data (Step S25).
�[0061] In a case where the G3 FAX 4 is in a commu-
nicating state (unable to receive the image data) (Yes in
Step S25), the T.�38 terminal 3 continues to repeat Step
S24.
�[0062] In a case where the G3 FAX 4 is not in a com-
municating state (able to receive the image data) (No in
Step S25), the T.�38 terminal 3 reads out the image data
stored in the HDD 36 and transmits the image data to
the G3 FAX 4 by using G3 facsimile communication in
accordance with G3 standards (Step S26).
�[0063] Accordingly, the T.�38 terminal 3 executes the
operation of transmitting data from the IAF 2 by respond-
ing to the call of the IAF 2, receiving image data by com-
municating with the IAF 2 using T.�38 communications,
storing the image data in the HDD 36, calling the oppo-
nent terminal (G3 FAX 4), and transmitting the image
data by G3 communication.
�[0064] Since high speed communications can be
achieved between the T.�38 terminal 3 and the transmis-
sion source (e.g. IAF 2 and/or another terminal having
the same configuration as the T.�38 terminal 3), the
throughput among the terminals can be improved.
�[0065] Fig. �5 is a schematic diagram showing an ex-
emplary configuration of a network facsimile system ac-
cording to another embodiment of the present invention.
�[0066] In this other embodiment, another T. �38 terminal
3’ having the same configuration as the T. �38 terminal 3
is connected to another G3 FAX 5 having the same con-
figuration as the G3 FAX 4 via a public switched tele-
phone network. The G3 FAX 5 is also connected to the
above-�described T. �38 terminal 3 via the public switched
telephone network.
�[0067] Next, the communication steps for conducting

communication of image data in the network facsimile
system according to this other embodiment of the present
invention are described.
�[0068] Fig. �6 is a flowchart showing the communication
steps in a case of transmitting image data from the G3
FAX 4 to the G3 FAX 5 according to this other embodi-
ment of the present invention.
�[0069] The T. �38 terminal 3 determines (detects)
whether the G3 FAX 4 is in an off-�hook state (i.e. calling
up state) (Step S31).
�[0070] The T.�38 terminal 3 determines that the G3 FAX
4 is not in an off-�hook state when the T. �38 terminal 3
detects no calling tone from the G3 FAX 4 to an opponent
terminal (No in Step S31), and continues to determine
the state of the G3 FAX 4.
�[0071] The T.�38 terminal 3 determines that the G3 FAX
4 is in an off- �hook state when the T.�38 terminal 3 detects
the G3 FAX 4 calling the opponent terminal (YES in Step
S31).
�[0072] Then, in response to the calling of the G3 FAX
4, the T. �38 terminal 3 conducts a dial signal detection
process for detecting a dial signal�(s) from the G3 FAX 4
(calling source) (Step S32).
�[0073] Then, the T. �38 terminal 3 communicates with
the G3 FAX 4 by using G3 facsimile communication in
accordance with the G3 standards, to thereby receive
image data from the G3 FAX 4 (Step S33).
�[0074] Then, the T. �38 terminal 3 determines whether
there is a predetermined storage space (storage capac-
ity) in the HDD 36 (Step S34). In this example, the pre-
determined storage space is 1 MBytes. The value of the
predetermined storage space (storage capacity) may be
arbitrarily set by the user.
�[0075] In a case where the storage space of the HDD
36 is no less than the predetermined storage space (Yes
in Step S33), the T.�38 terminal 3 records the received
image data in the HDD 36 (Step S35).
�[0076] After the G3 facsimile communication is com-
pleted and the image data are stored in the HDD, the T.
38 terminal 3 calls the opponent terminal (transmission
destination, in this example, G3 FAX 5) which is to receive
the image data (Step S36) transmitted from the G3 FAX 4.
�[0077] The T.�38 terminal 3 determines whether the op-
ponent terminal (G3 FAX 5) is in a busy state, in other
words, whether the opponent terminal (G3 FAX 5) is in
a state of receiving other image data (Step S37).
�[0078] In a case where the opponent terminal (G3 FAX
5) is in a busy state (unable to receive the image data)
(Yes in Step S37), the T.�38 terminal 3 continues to repeat
Step S36.
�[0079] In a case where the opponent terminal (G3 FAX
5) is not in a busy state (able to receive the image data)
(No in Step S37), the T.�38 terminal 3 reads out the image
data stored in the HDD 36 and transmits the image data
to the opponent terminal (G3 FAX 5) by using a high
speed TCP transmission method conforming to the ITU-
T Recommendation T. �38 via the T. �38 terminal 3’ (Step
S38). In other words, the image data are transmitted to
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the opponent terminal (G3 FAX 5) by T. �38 communica-
tions (facsimile communications conforming to ITU-�T
Recommendation T.�38) via the T. �38 terminal 3’.
�[0080] Meanwhile, in a case where the storage space
of the HDD 36 is less than the predetermined storage
space (No in Step S34), the T.�38 terminal 3 calls the
opponent terminal (transmission destination, in this ex-
ample, G3 FAX 5) which is to receive the image data
transmitted from the G3 FAX 4 via the public switched
network (Step S41). That is, the image data are trans-
mitted to the opponent terminal (G3 FAX 5) via the public
switched network instead of the IP network 1 and the T.
38 terminal 3’.
�[0081] The T. �38 terminal 3 determines whether the G3
FAX 5 is in a communicating state, in other words, wheth-
er the G3 FAX 5 is in a state of receiving other image
data (Step S42).
�[0082] In a case where the G3 FAX 5 is in a commu-
nicating state (unable to receive the image data) (Yes in
Step S42), the T. �38 terminal 3 continues to repeat Step
S41.
�[0083] In a case where the G3 FAX 5 is not in a com-
municating state (able to receive the image data) (No in
Step S42), the T.�38 terminal 3 transmits the received
image data to the G3 FAX 4 by using G3 facsimile com-
munication in accordance with G3 standards (Step S43).
�[0084] In this other embodiment, it may not be possible
to store all of the image data received by the T.�38 terminal
3 in the storage space of the HDD 36 in a case where
the storage space of the HDD 36 is less than the prede-
termined storage space. Therefore, the image data are
transmitted directly to the G3 FAX 5 via the public
switched telephone network instead of being transmitted
through the IP network 1 and the T.�38 terminal 3.
�[0085] In transmitting the image data by using the T.
38 communication, the communications may be
switched to G3 FAX communication in a case where the
NCU of the T. �38 terminal 3 is in an unused state.
�[0086] Further, the present invention is not limited to
these embodiments, but variations and modifications
may be made without departing from the scope of the
present invention.

Claims

1. A communication terminal characterized by com-
prising:�

a terminal interface for communicating with a
first facsimile terminal dedicated to using analog
facsimile communications;
an analog communication part for controlling the
analog facsimile communications of the terminal
interface;
a storage part for storing image data received
from the first facsimile terminal; and
a network interface part for connecting to an IP

network and transmitting the image data stored
in the storage part to a second facsimile terminal
at a transmission rate greater than the transmis-
sion rate of the analog facsimile communication.

2. The communication terminal as claimed in claim 1,
characterized in that the image data are transmit-
ted to the second facsimile terminal via a public
switched telephone network when the storage space
of the storage part is less than a predetermined val-
ue.

3. A communication terminal characterized by com-
prising:�

a terminal interface for communicating with a
first facsimile terminal dedicated to using analog
facsimile communications;
a network interface part for connecting to an IP
network and receiving image data transmitted
from a second facsimile terminal at a transmis-
sion rate greater than the transmission rate of
the analog facsimile communication;
a storage part for storing the image data re-
ceived from the second facsimile terminal; and
an analog communication part for transmitting
the image data stored in the storage part to the
first facsimile terminal by using the analog fac-
simile communications.
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